Originals 


J. Jpn. Bot. 

67: 127-147 (1992) 


Taxonomic Studies on Glycine of Taiwan 

Yoichi TATEISHI and Hiroyoshi OHASHI 

Biological Institute, Faculty of Science, Tohoku University 
Aoba-ku, Sendai, 980 JAPAN 




(Received on January 18, 1992) 

Four species of Glycine are recognized in Taiwan: Glycine dolichocarpa Tateishi et Ohashi, G. 
tomentella Hayata, G. tabacina (Labill.) Benth., and G. max (L.) Merr. of which the last one is 
represented by a wild race. A new combination, G. max subsp. formosana (Hosokawa) Tateishi et 
Ohashi, is proposed for the race. A key to these taxa and a description for each of them are prepared. 


Introduction 

Taxonomic history shows that no species of 
Glycine are keeping the same name when they were 
recognized for the first time in Taiwan. This fact 
suggests a complicated history of taxonomy as well 
as a difficulty of circumscription of species of 
Glycine in Taiwan. During our studies on the 
Leguminosae of Taiwan (Ohashi etal. 1984, 1991) 
we have noted difficulties to classify some species 
of Glycine. Recent results on differentiation in 
Glycine by Putievsky and Broue (1979), Newell and 
Hymowitz (1978, 1980), M.J. Doyle and Brown 
(1985), J.J. Doyle and Brown (1989), Doyle et al. 
(1990a, 1990b, 1990c) need intensive studies on 
morphological distinctions between the species of 
Glycine. Tindale (1984, 1987a, 1987b) and Tindale 
and Craven (1988) have contributed in Australia 
which is the center of distribution of the subgenus 
Glycine, one of the two subgenera of the genus, 


by describing several new species and by clarify¬ 
ing circumscription of variable species. Taiwan 
may be the other place to be intensively studied 
on morphological differentiation of Glycine, where 
plants of both subgenera are growing in wild. We 
have, therefore, worked for Glycine of Taiwan in 
order to clearly circumscribe every species in wild 
by morphological characters. 

Historical review of taxonomic 
treatments of Taiwanese Glycine 
The first record of Glycine from Taiwan was 
made by Forbes and Hemsley (1887), who deter¬ 
mined a specimen, Oldham 196, collected at 
Tamsui in northern Taiwan as G. tomentosa 
(Benth.) Benth. The species was described by 
Bentham (1838) as Leptolobium tomentosum 
Benth. on the basis of material from Australia. The 
second Taiwanese Glycine was reported by Henry 


— 127 — 



it)W«§£ 


« 4 m 6 ft 


128 

(1896). Based on a specimen, Henry 1180, collected 
at Takow, he listed G. tabacina (Labill.) Benth. 
as a native species in southern Taiwan. This species 
was originally described also from Australia. 

Then three new species were recorded by 
Hayata (1920). The third, Glycine pescadrensis 
Hayata, was collected from Penghu Islands of 
western Taiwan and G. tomentella Hayata from 
southern Taiwan. The fifth one is G. subonensis 
Hayata from southern Taiwan, but this has been 
regarded as a species of Teramnus. The sixth 
Glycine was recorded by Hosokawa in 1932, who 
described G. formosana Hosokawa from northern 
Taiwan. 

Hosokawa (1935) clarified that G. pescadrensis 
Hayata is identical with G. clandestina Wendl. that 
was described from Australia. Hermann (1962) 
found that G. tomentella Hayata (1920) is identi¬ 
cal with G. tomentosa (Benth.) Benth. (1864). In 
Glycine, however, the specific epithet tomentosa 
cannot be used because of the presence of earlier 
homonym, G. tomentosa Linnaeus, Sp. PI. 754 
(1753). He adopted the later synonym, G. 
tomentella. Hermann regarded that G. formosana 
is a form of G. ussuriensis Regel et Maack having 
abnormally narrow leaflets and treated the former 
as a synonym of the latter. Huang and Ohashi 
(1977) used the name G. soja Sieb. et Zucc. instead 
of G. ussuriensis. Newell and Hymowitz (1980) 
clarified morphological differences between G. 
tabacina and G. tomentella and regarded that G. 
clandestina is restricted to Australia. According to 
them, G. clandestina known in Taiwan should be 
G. tabacina. 

Tateishi and Ohashi (1991) segregated a distinct 
form from G. tomentella and described it as a 
new species, Glycine dolichocarpa Tateishi et 
Ohashi. This is the seventh species of Glycine from 
Taiwan and it has been referred erroneously as G. 
tabacina or G. tomentosa. 


Results of our studies on the historical change 
of the previous treatments on the species of 
Glycine of Taiwan are summarized in Table 1. 

Materials and methods 

Field works and collectings of materials for 
studies on Glycine have been done in Taiwan in 
1982 and 1988. Detailed data on our collection of 
Glycine have been recorded in our reports (Ohashi 
et al. 1984, 1991). Living materials have been 
cultivated in the greenhouse of the Biological 
Institute of Tohoku University in Sendai. Her¬ 
barium specimens have been examined in KYO, 
TAI, TAIF, TI and TUS. 

Key to the taxa 

1. Perennial. Racemes longer than petiole. Flowers 

longer than 6 mm . 2. 

2. Plants sparsely clothed with appressed short 
hairs. Calyx-lobes shorter than tube, the 
upper two lobes united up to below the 

apices . 3) G. tabacina 

2. Plants densely pubescent. Calyx lobes longer 
than tube, the upper two lobes united to 2/3 
or less. Legumes clothed with spreading long 

hairs . 3. 

3. Hairs on stems and petioles deflexed. 
Leaflets lanceolate to ovate. Flowers 
7-8 mm long; upper two calyx-lobes 
united up to 2/3. Legumes (15-) 
22-32(-35) mm long, with (3-)5—9 
seeds, not constricted along the suture 

. 1) G. dolichocarpa 

3. Hairs on stems and petioles rather 
spreading. Leaflets oblong to elliptic or 
obovate. Flowers 6-7 mm long; upper 
two calyx-lobes united to 1/2. Legumes 
(10-)12-20(-22) mm long, with (1-) 
2-5 seeds, constricted between the 
seeds along the suture--2. G. tomentella 
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Table 1. Historical review of the taxonomy of wild species of Glycine in Taiwan 


Author 




Species 


Forbes and Hemsley 

1887 

tomentosa 

- 

- 

- 

Henry 

1896 

tabacina 

tomentosa 

- 

- 

- 

Matsumura 

1899 

- 

- 

- 

tomentosa 

Matsumura and Hayata 

1906 

tabacina 

- 

- 

tomentosa 

Kawakami 

1910 

tabacina 

- 

- 

tomentosa 

Hayata 

1911 

tabacina 

- 

- 

tomentosa 

Hayata 

1917 

- 

tabacina 

- 

tomentosa 

Hayata 

1920 

tomentella 

tabacina 

pescadrensis 

tabacina 

Makino and Nemoto 

1925 

tomentella 

tabacina 

pescadrensis 

tabacina 

Sasaki 

1928 

tomentella 

- 

pescadrensis 

tomentosa 

Sasaki 

1930 

tomentella 

tabacina 

pescadrensis 

- 

Makino and Nemoto 

1931 

tomentella 

tabacina 

pescadrensis 

tabacina 

Hosokawa 

1935 

- 

- 

clandestina 

- 

Hosokawa 

1936 

tomentella 

tabacina 

tomentosa 

clandestina 

formosana 

Hermann 

1962 

tomentella 

- 

clandestina(?) 

ussuriensis 

Chuang and Huang 

1966 

tomentella 

tomentosa 

tabacina 

ussuriensis 

Huang and Ohashi 

1977 

tomentella 

tomentella 

clandestina 

soja 

Huang and Huang 

1987 

tomentella 

tomentella 

tabacina 

max ssp. soja 

Present study 


tomentella 

dolichocarpa 

tabacina 

max ssp. formosana 

Distribution in Taiwan 


SW. coast, 

S. part and 
(N. coast) 

SE. and N. 

coast 

W. part 
(Isis. Penghu) 

N. part, and 

Central Mts. 


not treated by the author. 


1. Annual. Racemes quite shorter than petiole. 

Flowers 5-6 mm long . 4) G. max 

5. Erect herb. Leaflets lanceolate to ovate. 
Legumes larger, 30-70x10 mm. Seeds 
large, longer than 6 mm. Cultivated. 


. subsp. max 

5. Twining herb. Leaflets subulate to 
lanceolate; Legumes smaller, 9-22x3.5-5 

mm. Seeds small, 2.3-4 mm long . 

. subsp. formosana 
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Taxonomic treatments 

1) Glycine dolichocarpa Tateishi et Ohashi in 
Sci. Rep. Tohoku Univ. 4th ser. (Biol.) 40 : 23, 
fig. 5 (1991). 

Glycine tomentosa auct. non L. (1753) nec 
(Benth.) Benth. (1864): Hosokawa in Masamune, 
Short FI. Formosa 100 (1936). Chuang and 
Huang, Leg. Taiwan Pasture 56, pi. 79 (1966). 

Glycine tabacina auct. non (Labill.) Benth. 
(1864): Hayata, Icon. PI. Formos. 6 (suppl.): 20 
(1917); 9: 29 (1920), p.p. Sasaki, List PI. Formosa 
233 (1928); Cat. Govern. Herb. 276 (1930). 
Hosokawa, 1. c. 100 (1936). 

Glycine tomentella auct. non Hayata (1920): 
Huang and Ohashi in FI. Taiwan 3: 298, pi. 595 
(1977), p.p. Huang and Huang in Taiwania 32: 64 
(1987), p.p. 

Japanese name: l/-? / (nov.). 

A twining or prostrate herb. Stems sinistrally 
twining, terete, 0.8-1.5 mm in diameter, densely 
clothed with deflexed long towny hairs (up to 1 mm 
long). Leaves pinnately trifoliolate. Stipules 
narrowly triangular, 3-4 mm long, striate, 
densely clothed with spreading long towny hairs. 
Petioles 2-4.5 cm long, densely clothed with de¬ 
flexed long towny hairs (up to 1 mm long); pulvini 
1.5-3 mm long, hairy as in the petiole; terminal 
petiolule 2-4 mm long, densely clothed with 
deflexed or spreading long towny hairs; stipels 
linear, subulate, 1.5-2 mm long, densely clothed 
with spreading hairs; secondary pulvini 1.5-2 mm 
long, hairy as in the terminal petiolule. Leaflets 
chartaceous, clothed with ascendent or rather 
appressed long hairs (up to 1 mm long) on both 
sides, veins not prominent due to the vesture. 
Terminal leaflet lanceolate to narrowly ovate 
(1:4—2:5), 3-6 cm long, 1.2-2 cm wide, obtuse or 
acute and mucronulate at the apex, obtuse at the 
base. Lateral leaflets slightly inaequilateral, 
lanceolate to narrowly ovate (1:4—2:5), 1.5-5 cm 


long, 0.5-2 cm wide, the apex and the base as in 
the terminal leaflet. 

Racemes axillary, 2 (or more) times as long as 
the petioles, with 5-13 chasm ogam ous flowers 
(mostly crowded towards the apex); rhachis 1-4.5 
cm long, densely clothed with deflexed long towny 
hairs (up to 1 mm long); peduncle 1-6 cm long, 
pubescent as the rhachis. Bracts longer than the 
pedicel, 1.5-2 mm long, subulate to lanceolate, 
densely pilose. Chasmogamous flowers (Fig. 1A) 
7-8 mm long. Pedicels about 1 mm long, clothed 
with deflexed hairs. Bracteoles 1.5-2 mm long, 
subulate, densely pilose. Calyx campanulate, 
densely clothed with rather spreading or ascending 
long hairs (up to 0.7 mm long) outside, glabrous 
inside, 3.5-4.5 mm long; tube 2-2.5 mm long; 
upper two lobes united to about two third, 2-2.5 
mm long; lateral lobes lanceolate to narrowly 
triangular, 1.5-2 mm long; lower lobe lanceolate 
to narrowly triangular, about 2 mm long. Corolla 
pink. Standard pinkish, with a white or greenish 
patch near the center inside, 8-8.5 mm long in¬ 
cluding 1.5-2 mm long claw, the lamina orbicular 
or transversely broadly elliptic, 7.5-8 mm wide, 
emarginate at the apex. Wings pink, 7-8 mm 
long including 2.5-3 mm long claw, the laminae 
2.5-3 mm wide, narrowly obovate, more or less 
constricted at the middle. Keel-petals pink in upper 
part, distinctly shorter than the wings, 5.5-6 mm 
long including about 3 mm long claw, the laminae 
about 2 mm wide, elliptic, adnate each other along 
their lower margin. Stamens diadelphous, fila¬ 
ments of 9 stamens joined into a column, vexillary 
stamen sometimes adnate partly to the column. 
Ovary subsessile, linear, pubescent with long 
appressed hairs, 3-3.5 mm long, (4-)5-9-ovuled; 
style glabrous; stigma terminal, capitate. 

Cleistogamous flowers (Fig. 1A: cl and cl’) 
solitary or in few-flowered fascicles at the axils; 
calyx narrowly campanulate, 2-3 mm long, the 
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Fig. 1. Flowers of Glycine dolichocarpa (A) and G. tomentella (B). fl: Flower, fl’: Flower in 
front view, bl: bracteole. c: Calyx, c’: Calyx dissected showing inside, st: Standard, w: Wing, 
k: Keel-petal, g: Pistil, cl: Cleistogamous flower, cl’: Cleistogamous flower dissected showing 
recurved pistil and undeveloped petals and stamens. A from Taiwan, Taitung (Tateishi et al. 
25349, TSU-holotype). B from Taiwan, Pingtung (Tateishi et al. 25220, TUS). Scale bar 
indicates 1 mm for cl’, 2 mm for bl, and 4 mm for the others. 


tube slender, the lobes almost as long as the tube. 

Legumes (Fig. 2) linear, flattened, straight, not 
constricted between the seeds, brown when 
matured, densely to sparsely clothed with short or 
long deflexed hairs, dehiscing spirally into two 
valves. Chasmogamous legumes (20-)25-32 
(-35) mm long, 3.5-4 mm wide, with (4-)5-9 


seeds. Cleistogamous legumes (15—)22—30(—32) 
mm long, 3-3.5 mm wide, 5-9-seeded. Seeds 
dark brown or black, quadrate or ellipsoidal, 
2.2-2.5 mm long, 1.8-2.3 mm wide, 1.2-1.6 mm 
thick; membrane covering over the seeds reticulate 
with scattered large tubercles; hilum elliptic, the 
aril rather thick, the hilar tongue large, flap-like, 
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10 20 30 

Legume length (mm) 

Fig. 2. Legumes of Glycine dolichocarpa (A, B) and G. tomentella (C). A from Taiwan, 
Taitung (Tateishi et al. 25349, TUS-holotype). B from Taiwan, Taitung (Tateishi et al. 
25387, TUS). C from Taiwan, Pingtung (Tateishi et al. 25220, TUS). ch: Chasmogamous 
legume, cl: Cleistogamous legume. Scale bar for legumes A and C indicates 1 cm. Thin 
lines, thick lines and bars show ranges, SDs, and means, respectively. See Table 2 for 
numbers of the legumes measured and detail data. 


overhanging the hilum. 

Specimens examined. TAIWAN. TAIPEI: 
Taipei (S. Sasaki, 2 Oct. 1934, fr. TAI). 

TAOYUAN: Hsinwu beach, alt. 3 m (Shimada 
1530a, 7 Jun. 1928, fl. and fr. TAI). 

TAITUNG: Tungho, seaside (Tateishi, Nemoto 
and Hoshi 25349, 5 Nov. 1988, fl. and fr. TUS- 
Holotype; TUS, TAI, TI and A-Isotypes), (S.F. 
Huang 1703, 22 Jun. 1984, fl. and fr. TAI, TUS); 
Peinan (Kawakami and Kobayashi 1566, 20 Jun. 
1906, fl. TAIF, TI), (K. Kobayashi, 4 Jul. 1906, 
fl. TAIF), (M.T. Kao 3546, 23 Jul. 1959, fl. and 
fr. TAI), Peinan, along Peinan-hsi River, alt. ca. 
10 m (Tateishi, Nemoto and Hoshi 25387, 6 Nov. 
1988, fr. TUS). Shihshan, alt. ca. 100 m (Tateishi, 


Nemoto and Hoshi 25407, 6 Nov. 1988, fr. TUS). 
Saruha (S. Suzuki 5543, 17 Oct. 1934, fl. and fr. 
TAI). Chengkung [Seikoo] (E. Matuda T499, 18 
Aug. 1918, fl. TI). Turan (E. Matuda T510, 8 Aug. 
1918, fl. and fr. TAI, TI). 

Distribution: Southeast coast and northern part 
of Taiwan (Fig. 3). 

Habitat: In sunny places of wastelands or 
roadsides near the sea. 

Plants referable to Glycine dolichocarpa were 
reported for the first time by Hayata (1917) as G. 
tabacina, when he recorded the first Glycine plant 
from southeastern Taiwan. His report is supposed 
to be based on a specimen collected by Kawakami 
and Kobayashi (no. 1566, TAIF, TI) on June 1906 
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Fig. 3. Distribution of Glycine species in Taiwan. •: 
G. dolichocarpa. ■ : G. tabacina (□: only by record). 
▲ : G. tomentella (A: only by record). ▼: G. max 
subsp. formosana. 

at Peinan in southeastern Taiwan. This is the 
oldest collection of G. dolichocarpa. The name G. 
tabacina had been used for Glycine plants found 
in southern Taiwan since Henry (1896). However, 
Hayata (1920) distinguished the southern plants 
from the southeastern ones and named it as G. 
tomentella. Hosokawa (1936) recognized G. 
tabacina and G. tomontosa for the southeastern 
Glycine. Chuang and Huang (1966) illustrated the 
southeastern plants under the name G. tomentosa 
Benth. Huang and Ohashi (1977) and Huang and 
Huang (1987) united these southeastern and 
southern Glycine plants and treated them under the 
name G. tomentella. 

Glycine dolichocarpa is most similar to G. 
tomentella, but is distinguished from it by legume 
characters in combination with differences in 
flower, calyx, leaflet, and hairiness in stems and 


petioles between them. 

Legumes and seeds of G. dolichocarpa and G. 
tomentella were examined in many specimens of 
our collection in Taiwan (Fig. 2; Tab. 2). The 
legumes of G. dolichocarpa are usually 22-32 
mm long. The chasmogamous legumes are usually 
somewhat larger than the cleistogamous ones, i. 
e. (20-)25-32(-35) mm long and 3.5-4 mm wide 
in the chasmogamous legumes against (15-) 
22-30(-32) mm long and 3-3.5 mm wide in the 
cleistogamous ones. Both types of legumes are not 
constricted along their sutures between seeds 
(Fig. 2). On the other hand, the legumes of G. 
tomentella are (10-)13-20(-22) mm long and 
both chasmogamous and cleistogamous legumes 
are almost same in length. The legumes of G. 
tomentella are constricted along their sutures 
between seeds (Fig. 2). Numbers of seeds differ in 
relation to the difference in these legume length 
between both species. Glycine dolichocarpa has 
(3—)5—9 seeds, while G. tomentella has (1—)2—5 
seeds (Fig. 2; Tab. 2). 

Terminal leaflets of G. dolichocarpa are 
lanceolate to ovate, while those of G. tomentella 
are oblong to elliptic or obovate. Flowers of G. 
dolichocarpa and G. tomentella were compared in 
detail (Fig. 1). Those of G. dolichocarpa are 7-8 
mm long and apparently larger than those of G. 
tomentella whose are 6-7 mm long. Upper lobes 
of the calyx are united up to 2/3 from the base 
in G. dolichocarpa, while those are united up to 
1/2 in G. tomentella. These differences are 
summarized in Table 3. 

G. tabacina is the next similar species to G. 
dolichocarpa. The former species is, however, 
differs from the latter having sparsely pubescent 
stems and leaves with appressed hairs and calyx- 
lobes, of which the upper two are connate up to 
below the apices, longer than the tube. 
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Table 2. Variations of legume length and seed number in Glycine dolichocarpa and G. tomentella 


Acc. Type** Seed/legume Percent and length (mean±SD mm) of legumes with 

no* & no mean ± SD 2 seeds 3 seeds 4 seeds 5 seeds 


G. dolichocarpa 


25349 

CH 58 

7.3 ± 1.0 

0 

- 

0 

- 

1.7 

23.0± 0 

3.4 

21.5±0.5 


CL 47 

7.0± 0.9 

0 

- 

0 

- 

0 

- 

8.5 

22.8 ±1.5 

25387 

CH 14 

6.9 ± 1.2 

0 

— 

0 

_ 

0 

_ 

21.4 

23.7 ±0.9 


CL 32 

5.9± 1.2 

0 

- 

0 

- 

6.3 

15.5 ± 0.5 

40.6 

23.3 ±1.5 

G. tomentella 










25220 

CH 24 

3.4 ± 1.0 

20.8 

12.0±0.9 

33.3 

15.0± 1.8 

25.0 

17.3 ±1.3 

20.8 

19.6 ± 1.0 


CL 49 

3.8 ±0.6 

2.0 

12.5 ±0 

24.4 

13.3 ± 1.2 

63.2 

15.5 ±1.2 

10.2 

18.8±0.5 


* 25349 from Taitung: Tungho (Tateishi et al. 25349); 25387 from Taitung: Peinan (Tateishi et al. 25387); 25220 from 

Pingtung, Maopitou (Tateishi et al. 25220). The voucher specimens of all the materials are preserved in TUS. See 
the specimens citation for their details. 

** Type of the legume, i.e. CH: Chasmogamous; CL: Cleistogamous. 


Percent and length (mean±SD mm) of legumes with Total 



6 seeds 


7 seeds 


8 seeds 


9 seeds 

mean ± SD (mm) 

range (mm) 

13.8 

26.3 ±1.4 

32.8 

27.8 ± 1.7 

41.4 

31.1 ± 1.1 

6.9 

33.0 ± 1.2 

29.0 ±3.0 

21.0-35.0 

17.0 

24.7 ±2.1 

48.9 

27.5 ±1.3 

21.3 

29.9 ±1.4 

4.3 

31.0 ± 0 

27.3 ±2.7 

20.0-32.0 

14.3 

26.5 ±1.5 

28.6 

28.8 ±2.5 

28.6 

30.5 ±1.1 

7.1 

35.0±0 

28.3 ±3.5 

23.0-35.0 

21.9 

25.1 ± 1.1 

18.8 

27.8 ±1.2 

12.5 

30.3 ±0.4 

0 

- 

24.9± 3.6 

15.0-31.0 

0 

_ 

0 

_ 

0 

_ 

0 


15.9 ± 3.0 

11.0-21.0 

0 

- 

0 

- 

0 

- 

0 

- 

15.3 ± 1.9 

11.0-19.5 


Table 3. Differences between Glycine dolichocarpa and G. tomentella 


Character 

G. dolichocarpa 

G. tomentella 

Leaflets 

lanceolate to ovate 

oblong to elliptic or 
obovate 

Indumentum 

dense deflexed long 
hairs 

dense rather spreading 
long hairs 

Flower length 

7-8 mm 

6-7 mm 

Upper calyx-lobes 

united to 2/3 

united to 1/2 

Legumes 

length 

seed number 

not constricted 
(15—)22—32(—35) mm 
(3—)5—9 

constricted 
(10-)12-20(-22) mm 
(1—)2—5 
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2) Glycine tomentella Hayata, Icon. PI. 
Formos. 9 : 29 (1920). Sasaki, List PI. Formosa 233 
(1928); Cat. Govern. Herb. Formosa 276 (1930). 
Hosokawa in Masamune, Short FI. Formosa 100 
(1936). Hermann in U.S. Dept. Agric., Techn. 
Bull. no. 1268 : 23, fig. 6 (1962); Chuang and 
Huang, Leg. Taiwan Pasture 56 (1966). Huang and 
Ohashi, FI. Taiwan 3 : 298 (1977). Newell and 
Hymowitz in Brittonia 32 : 63 (1980). Huang and 
Huang in Taiwania 32 : 64 (1987). Ohashi et al. in 
Sci. Rep. Tohoku Univ. 4th ser. (Biol.) 40 : 26 
(1991). 

Leptolobium tomentosum Benth. in Ann. Wien 
Mus. 2: 125 (1838). 

Leptocyamus tomentosus Benth. in Linn. Soc. 
Lond. Trans. Bot. 18 : 209 (1839). 

Glycine tomentosa (Benth.) Benth., FI. Austral. 
2 : 245 (1864), non L. (1753): Forbes and Hemsley 
in J. Linn. Soc. Bot. 23 : 189 (1887). Henry, List 
34 (1896). 

Glycine tabacina auct. non (Labill.) Benth. 
(1864): Henry, List 34 (1896). Matsumura and 
Hayata, Enum. PI. Formos. 109 (1906). 
Kawakami, List PI. Formosa 29 (1910). Hayata, 
Icon. PI. Formos. 1: 196 (1911). 

Chinese name: . Japanese name: 

t o /\ -y 7'v / (Sasaki 1928). 

A twining or prostrate perennial herb. Stems 
terete, 0.3-1.3 mm in diameter, densely clothed 
with spreading brownish hairs (0.3-1 mm long). 
Leaves pinnately trifoliolate. Stipules triangular- 
ovate, 1-2 mm long, striate, densely clothed with 
spreading long hairs. Petioles 5-50 mm long, 
densely clothed with spreading long brownish hairs 
(up to 1 mm long); pulvini 1.5-3 mm long, hairy 
as in the petiole. Terminal petiolule 2-5 mm long, 
densely clothed with spreading long brownish 
hairs; stipels linear to lanceolate, 1-1.5 mm long, 
densely clothed with spreading hairs; secondary 
pulvini 1-1.5 mm long, hairy as in the petiolule. 


Leaflets chartaceous, densely clothed with rather 
spreading hairs (0.3-1 mm long) on both sides, 
veins prominent below. Terminal leaflet oblong to 
elliptic or obovate (1:3—3:5), 1.5-4.5 cm long, 
0.8-2.5 cm wide, obtuse or rounded and more or 
less mucronulate at the apex, obtuse at the base. 
Lateral leaflets slightly inaequilateral, oblong to 
elliptic (1:2—2:3), 1-3 cm long, 0.5-2 cm wide, 
the apex as in the terminal leaflet, obtuse or 
rounded at the base. 

Racemes axillary, usually 2 times as long as the 
petioles or more, with 6-15 chasmogamous 
flowers (mostly crowded towards the apex); rhachis 
1-5 cm long, densely clothed with retrorsely 
spreading or spreading long yellowish hairs 
(0.3-1 mm long); peduncle 1-7 cm long, pubes¬ 
cent as the rhachis. Bracts shorter than or as long 
as the pedicel, 1-2 mm long, lanceolate to 
narrowly ovate, densely pilose, caducous. Chasmo¬ 
gamous flowers (Fig. IB) 6-7 mm long. Pedicels 
1-2 mm long, densely clothed with deflexed 
hairs. Bracteoles 1-1.5 mm long, subulate to 
lanceolate, densely pilose. Calyx campanulate, 
densely clothed with spreading long hairs (up to 
0.7 mm long) outside, glabrous inside, 4—5 mm 
long; tube 2-2.5 mm long; upper two lobes 
united to about the middle, 2—2.5 mm long; 
lateral lobes subulate to lanceolate, 2-2.5 mm 
long; lower lobe subulate to lanceolate, 2-2.5 mm 
long. Standard pinkish, with a white patch near 
the center inside, 6.5-7 mm long including 1.5—2 
mm long claw, 5.5-6 mm wide, the lamina ovate 
to broadly ovate, emarginate at the apex. Wings 
reddish purple in the upper half, 6-6.5 mm long 
including 1.5-2 mm long claw, 2-2.5 mm wide, 
the laminae narrowly obovate. Keel-petals dark 
reddish purple in upper part, distinctly shorter than 
the wings, 4.5-5 mm long including about 2 mm 
long claw, about 1.5 mm wide, the laminae ellip¬ 
tic, adnate each other along their lower margin. 
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Stamens diadelphous, filaments of 9 stamens 
joined into a column, vexillary stamen sometimes 
adnate partly to the column. Ovary subsessile, 
linear, sparsely to densely clothed with long 
appressed hairs, 2-3 mm long, (l-)2-5-ovuled; 
style glabrous; stigma terminal, capitate. 

Cleistogamous flowers (Fig. IB: cl. and cl’) 
solitary or in several-flowered fascicles at the axils; 
calyx narrowly campanulate, 2.5-3 mm long, 
densely clothed with long spreading hairs, the tube 
slender, the lobes almost as long as the tube. 

Legumes (Fig. 2) linear, flattened, straight, 
more or less constricted between the seeds, brown 
when matured, densely clothed with long spreading 
hairs, dehiscing spirally into two valves. 
Chasmogamous legumes (10-)12-20(-22) mm 
long, 3-3.5 mm wide, (l-)2-5-seeded. 
Cleistogamous legumes 12-20 mm long, 3-3.5 
mm wide, with (1—)2—5 seeds. Seeds dark brown 
or black, quadrate or ellipsoidal, 2.2-2.5 mm 
long, 1.8-2.5 mm wide, 1.2-1.6 mm thick; inner 
layers of endocarp remaining and covering over 
the seed coat, thin, reticulate with scattered large 
obscure tubercles; hilum elliptic, the aril rather 
thick, the hilar tongue large, flap-like, overhanging 
the hilum. 

Specimens examined. TAIWAN. TAINAN: No 
precise locality (T. Soma, s.n. in 1915, fl. and fr. 
TI-Lectotype designated), (T. Soma, Sep. 1913, 
fl. Tl-Syntype), (Y. Shimada, 3 May 1915, fr. 
Tl-Syntype), (Takaki, May 1915, fl. TAIF). 

KAOHSIUNG: Kaohsiung (A. Henry s.n. fl. 
TAI). 

PINGTUNG: Yenpu [Ako] (T. Soma A5, fl. 
and fr. TAIF-Syntype); Hengchun, Tashubo 
[Daizubo] (T. Hosokawa 3238, 15 Nov. 1931, fr. 
TAI); Hengchun, Maopitou (T. Hosokawa 3237 
and s.n., 15 Nov. 1931, fr. TAI), (Chen and Kao, 
3 Apr. 1956, fr. KYO, TAI), (S.F. Huang and 
H.C. Chen 4350, 2 Sep. 1988, fl. TUS), (Tateishi, 


Nemoto and Hoshi 25220, 2 Nov. 1988, fl. and 
fr. TUS), near Maopitou, South Cape (Chen and 
Kao 4, 3 Apr. 1956, fr. TAI). 

Distribution: Australia (northern New South 
Wales) north to S. China, southwestern Taiwan 
(Fig. 3), and east across several islands in the South 
Pacific. 

Habitat: In open place at seaside or wasteland. 

Glycine tomentella includes diploides (2n = 40), 
eutetraploids (2n = 80) and aneuploids at both 
diploid and tetraploid levels (2n = 38, 78) (Newell 
and Hymowitz 1978). This species is genetically 
differentiated into various groups recognized by 
examination of isozyme variation (Grant et al. 
1984; Doyle and Brown 1985) and 5S nuclear 
ribosomal gene repeat length variation (J.J. 
Doyle and Brown 1989). Reproductive isolations 
among these groups are evidenced by the analysis 
of the hybrid sterility (Putievsky and Broue 1979; 
Newell and Hymowitz 1983; Grant et al. 1984; 
Doyle et al. 1986; Singh et al. 1987). Two of six 
groups in tetraploid level (T2 and T4 groups) of 
G. tomentella are recognized in Taiwan (M. J. 
Doyle and Brown 1989). Morphological distinc¬ 
tions between both groups are, however, not 
studied by them. We can not deny the possibility 
that these two tetraploid groups are equivalent to 
G. tomentella and G. dolichocarpa. Relations 
these two tetraploid groups to G. tomentella or 
G. dolichocarpa need further examinations. 

3) Glycine tabacina (Labill.) Benth., Fl. Austral. 
2: 244 (1864). Hermann in U.S. Dept. Agric., 
Techn. Bull. no. 1218: 21, fig. 5 (1962). Chuang 
and Huang, Leg. Taiwan Pasture 56 (1966). Newell 
and Hymowitz in Amer. J. Bot. 65: 170, figs. 
16-18 (1978); in Brittonia 32: 63 (1980), excl. var. 
latifolia Benth. Smith, Fl. Vit. Nova 3: 229 (1985). 
Huang and Huang in Taiwania 32: 64 (1987). 
Ohashi et al. in Sci. Rep. Tohoku Univ. 4th ser. 



June 1992 


Journal of Japanese Botany Vol. 67 No. 3 


137 


(Biol.) 40: 26 (1991). 

Kennedya tabacina Labill., Serf. Aust.-Caled. 
70, t. 70 (1824). 

Leptolobium elongatum Benth. in Ann. Wien 
Mus. 2: 125 (1838). 

Leptolobium tabacinum (Labill.) Benth. in 
Ann. Wien Mus. 2: 125 (1838). 

Leptocyamus elongatus Benth. in Trans. Linn. 
Soc. Lond., Bot. 18: 209 (1939). 

Desmodium novo-hollandicum F. Muell. in 
Linnaea 25: 349 (1851). 

Glycine pescadrensis Hayata, Icon. PI. Formos. 
9: 26 (1920). Sasaki, List PI. Formos. 233 (1928); 
Cat. Govern. Herb. 276 (1930). 

Glycine clandestina auct. non Wendl. (1798): 
Hosokawain Trans. Nat. Hist. Soc. Formosa 25: 
18 (1935); in Masamune, Short FI. Formosa 100 
(1936). Hermann, 1. c. 13 (1962), pro parte. 
Hatusima and Amano, FI. Okinawa rev. ed. 50 
(1967). Hatusima, FI. Ryuk. 323 (1971). Walker, 
FI. Okinawa 583 (1976). Huang and Ohashi in FI. 
Taiwan 3: 294 (1977). Ohashi in Wild FI. Jap., 
Herb. PI. 2: 211 (1982). 

Chinese name: • Japanese name: 

a y jw? / (Hatusima and Amano 1967). 

A twining or prostrate perennial herb. Stems 
terete, 0.3-1 mm in diameter, sparsely clothed 
with retrorsely appressed short hairs (0.3-0.6 mm 
long). Leaves pinnately trifoliolate, dimorphous. 
Stipules triangulare-ovate, 1-2 mm long, striate, 
sparsely clothed with short hairs. Petioles 1-6 cm 
long, very sparsely clothed with retrorsely 
appressed short hairs (up to 0.4 mm long); pulvini 
1-2 mm long, glabrous. Terminal petiolule 
distinct but short, 0.5-2 mm long, sparsely 
clothed with upwardly appressed or ascending 
short hairs; stipels linear to lanceolate, about 1 mm 
long, sparsely pubescent; secondary pulvini 1-1.5 
mm long, rather densely clothed with spreading 
short hairs. Leaflets chartaceous, ciliate, glabrous 


or sparsely clothed with appressed hairs (0.3-1 
mm long) on both sides, veins prominent below. 
Terminal leaflets 0.5—6.5 cm long, 0.3—1.2 cm 
wide, ones in the leaves at lower nodes obovate or 
elliptic (2:5—2:3), obtuse or rounded and more or 
less mucronulate at the apex, obtuse at the base; 
ones in the leaves at higher nodes oblong to linear, 
or lanceolate (1:7—1:3), obtuse or acute at the 
apex, obtuse or rounded at the base. Lateral 
leaflets 0.5-3 cm long, 0.3-1.2 cm wide, slightly 
inaequilateral, obovate or elliptic (2:5-2:3) in the 
leaves at lower nodes, elliptic to linear or lanceolate 
(1:6-1:3) in ones at higher nodes, apex and base 
as in the terminal leaflets. 

Racemes axillary, usually 2 times as long as the 
petioles or more, with 5-10 chasmogamous 
flowers; rhachis 1-3 cm long, sparsely clothed 
with deflexed short hairs (0.2-0.5 mm long); 
peduncle 1-5 cm long, pubescent as the rhachis. 
Bracts shorter than or as long as the pedicel, 
1-1.5 mm long, lanceolate, sparsely pubescent. 
Chasmogamous flowers (Fig. 4A) 7-8 mm long. 
Pedicles 1—1.5 mm long, sparsely clothed with 
deflexed short hairs. Bracteoles 1-1.5 mm long, 
subulate to lanceolate, sparsely pilose. Calyx 
campanulate, sparsely clothed with appressed short 
hairs (up to 0.5 mm long) outside, glabrous inside, 
4-4.5 mm long; tube 2-2.5 mm long; upper two 
lobes united to near the apices, 1.5-2 mm long; 
lower lobe triangular to narrowly triangular, about 
2 mm long. Corolla reddish purple to pink. 
Standard 8-9 mm long including 1.5-2 mm long 
claw, about 8 mm wide, the lamina orbicular, 
emarginate at the apex. Wings 7.5-8 mm long 
including 2.5-3 mm long claw, 3-4 mm wide, the 
laminae inaequilaterally obovate. Keel-petals 
distinctly shorter than the wings, 5.5-6 mm long 
including 2.5-3 mm long claw, about 2 mm wide, 
the laminae inaequilaterally elliptic, adnate each 
other along their lower margins. Stamens diadel- 




Fig. 4. Flowers of Glycine tabacina (A) and G. clandestina 
(B). st: Standard, w: Wing, k: Keel-petal, c: Calyx, c’: 
Calyx dissected showing inside, cl: Cleistogamous 
flower, cl’: Cleistogamous flower dissected showing 
recurved pistil and undeveloped petals and stamens. A 
from Taiwan, Penghu (Tateishi and Kajita 24717, TUS). 
B from Australia, South Australia (Carrick 3568, TI). 
Scale bar indicates 1 mm for cl’, 4 mm for the others. 

phous, filaments of 9 stamens joined into a 
column, vexillary stamen sometimes adnate partly 
to the column. Ovary subsessile or shortly stipitate, 
linear, sparsely to densely clothed with long 
appressed hairs, about 3 mm long, with 
(3—)6—9 ovules; style glabrous; stigma terminal, 
capitate. 

Cleistogamous flowers (Fig. 4A: cl and cl’) 
solitary or in few-flowered fascicles at the axils; 
calyx tubulate, 2.5-3 mm long, rather densely 
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clothed with short appressed hairs, the tube 
slender, the lobes subulate, shorter than the tube. 

Legumes linear, flattened, straight, brown when 
matured, sparsely clothed with short appressed 
hairs, dehiscing spirally into two valves. 
Chasmogamous legumes (18-)22-30(-40) mm 
long, 3.5-4 mm wide, with (3-)5-8(-9) seeds. 
Cleistogamous legumes indistinguishable from the 
chasmogamous ones in shape except the 
slenderness of the calyx. Seeds dark brown or 
black, quadrate or ellipsoidal, 2-2.5 mm long, 

1.8-2.2 mm wide, 1.2-1.6 mm thick; inner layers 
of endocarp covering over the seeds, thin, coarsely 
reticulate; hilum elliptic, the aril distinct, rather 
thick, the hilar tongue large, flap-like, overhanging 
the hilum. 

Specimens examined. TAIWAN. PENGHU: 
No precise locality (T. Kawakami, May 1909, fl. 
and fr. TI-Holotype of G. pescadrensis Hayata, 
TAIF-Isotype), (C.E. Chang 15435, 15 Jan. 
1980, fr. TUS); Tanbien (S.F. Huang 1995, 10 Feb. 
1984, fr. TUS). Isl. Yuweng-tao, Hsiaomen- 
Chuwan (Tateishi and Kajita 24727, 22 Oct. 1988, 
fl. and fr. TUS). Isl. Paisha-tao, Houliao (Jeng, 
27 Aug. 1933, fl. TAI); Watung (Tateishi and 
Kajita 24717, 22 Oct. 1988, fr. TUS). Isl. Penghu- 
tao, Fengkuei (C.F. Hsieh 1095, 25 Jul. 1972, fl. 
TAI), ibid. (C.C. Hsu 1158, 8 Jul. 1972, fl. TAI); 
Makung (Y. Horikawa, Aug. 1929, fl. and fr. 
TAI), near Air Port (Tateishi and Kajita 24738, 
22 Oct. 1988, fl. and fr. TUS). Isl. Wangan-tao, 
Wangan (Hung P0001, Jun. 1972 fl. TAI). Isl. 
Chimei (H.T. Yio K159, 20-30 Jul. 1985, fl. 
TUS), (S.F. Huang C003, 2 Feb. 1984, fr. TUS). 

CULTIVATED. Original seeds collected in 
Penghu (C.E. Chang 15435) and sown in the 
greenhouse of Tohoku Univ., Sendai, Japan (T.T. 
Chen, 3 May 1986, fr. TUS), (T.T. Chen, 20 May 
1986 fr. TUS). 

Distribution: The Ryukyus, Taiwan (Isis. 
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Penghu) (Fig. 3), S. China, Micronesia, Australia, 
New Caledonia, the New Hebrides, Fiji, and 
Tonga. 

Habitat: In open grassy place near seaside. 

The earlier records of Glycine tabacina in 
Taiwan were based on Henry (1896) who collected 
it from the southern part. Hayata (1917,1920) used 
this name to plants in southeastern and northern 
Taiwan, and, on the contrary, to the southern 
plants he (1920) gave a new name, G. tomentella. 
Chuang and C. Huang (1966) changed application 
of the name, G. tabacina, to the endemic plant in 
Penghu Islands, west of Taiwan. This species was 
named for the first time G. pescadrensis Hayata 
(1920) and then referred to G. clandestina by 
Hosokawa (1935). In their numerical studies on the 
subgenus Glycine based on the morphological and 
cytological characters, Newell and Hymowitz 
(1978) referred the plant from Taiwan to G. 
tabacina, taking notice of its intermediacy between 
G. tabacina and G. clandestina. The taxonomic 
treatments on G. tabacina and G. clandestina have 
been confused not only in Taiwan but also in 
Australia. Recently both species were recircum¬ 
scribed by Tindale (1987b). According to her 
delimitation, the plant of Penghu is referrable to 
G. tabacina. 

Although Newell and Hymowitz (1978) stated 
Taiwanese G. tabacina has almost digitate leaves, 
our specimens from Penghu islands have pinnately 
trifoliolate leaves with short but distinct terminal 
petiolule and stipels at the top. They have 
3-7(-9)-seeded legumes of (18-)22-30(-32) mm 
length. The endocarp remnant covering over the 
seed coat forms obscure reticulate network. By 
these characteristics, the plants are referable to G. 
tabacina, but not to G. clandestina which has 
digitately trifoliolate leaves without stipel in the 
median petiolules, 9-12-seeded legumes and seeds 
covered by an endocarp remnant with a distinct 


reticulate network. In addition to these 
characteristics, the Penghu plants are distinct from 
G. clandestina in having shortly pedicellate flowers 
with shortly clawed petals (Fig. 4). 

Glycine tabacina includes both diploids 
(2n = 40) that are confined to eastern Australia and 
tetraploids (2n= 80) that occur sympatrically with 
the diploids as well as on islands of the South 
Pacific and western central Pacific (Newell and 
Hymowitz 1978, Doyle et al. 1990c). The tetra¬ 
ploids have been shown to be distinguished into a 
minimum of two morphological and crossing 
groups. The plants belonging the first group are 
characteristic morphologically in having strongly 
dimorphic leaflets. Their leaflets are ovate or 
orbicular on the lower part of the plant, but are 
oblong to linear or lanceolate on the upper part 
of twining stems. The second group has stoloni- 
ferous habit and much less dimorphic leaflets. All 
the leaves from the lower portion to the upper are 
with ovate-lanceolate leaflets. The stems scramble 
at ground level, are less likely to twin, and are 
strongly stoloniferous, forming adventitious roots 
at the axils (Costanza and Hymowitz 1987; Singh 
et al. 1987; Doyle et al. 1990c). This grouping is 
supported by chloroplast DNA restriction map 
(Doyle et al. 1990a, 1990c) and nuclear ribosomal 
gene repeat phenotype (Doyle and Beachy 1985). 
The first group is assigned to A plastome group 
of three major plastome groups divided based 
on chroloplast DNA variation within subgenus 
Glycine, and the second to B plastome group 
(Doyle et al. 1990a, 1990c). Three accesions from 
Taiwan examined by them are included in A 
plastome group. This result coincides with the 
morphology of Taiwanese plant which belongs to 
the first group. We suppose the first group will be 
separated specifically from the second one. 
However, further extensive studies on this 
polymorphic species are necessary based on ample 
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material from Taiwan and other regions. 

4) Glycine max (L.) Merr., Interpret. Rumph. 
Herb. Amb. 274 (1917). 

4-1. Subsp. max. Ohashi in J. Jpn. Bot. 57: 30 
(1982). 

Glycine max (L.) Merr.: Sasaki, List PI. 
Formosa 233 (1928); Cat. Gavern. Herb. Formosa 
276 (1930). Hermann in U.S. Dept. Agr., Tech. 
Bull. no. 1268: 39 (1962). Ohashi in FI. E. Himal. 
1: 157 (1966); in Enum. Flow. PI. Nepal 121 
(1979). Chuang and Huang, Leg. Taiwan Pasture 
55, fig. 78 (1966). Verdcourt in Kew Bull. 24: 256 
(1972); Man. New Gun. Leg. 492 (1979). Huang 
and Ohashi in FI. Taiwan 3: 294, pi. 593 (1977). 
Hymowitz and Newell in Adv. Leg. Sci. 253 
(1980). Lackey in Adv. Leg. Syst. 1: 318 (1981). 
Shanmugasundaram and Sumarno in Maesen and 
Somaatmadja, PI. Res. S.-E. Asia no. 1: 43 (1989). 
Smartt, Grain Legumes 247 (1990). 

Phaseolus Max L., Sp. PI. 725 (1753). 
Glycine hispida (Moench) Maxim, in Bull. 
Acad. Imp. Sci. St.-Petersb. 18: 398 (1873). Forbes 
and Hemsley in J. Linn. Soc. Bot. 23: 188 (1887). 
Henry, List 34 (1896). Matsum. in Ito and 
Matsum., Tent. FI. Lutchu. 420 (1899). Matsum. 
and Hayata, Enum. PI. Formos. 109 (1906). 
Kawakami, List PI. Formosa 29 (1910). Hayata, 
Icon. PI. Formos. 1: 196 (1911). 

Chinese name: f<M .. Japanese name: fd X • 
Specimens examined. TAIWAN. CHANG- 
HUA: Tienchung, escaped along roadside 
(S.F. Huang 1993, 16 Apr. 1984, fl. TUS). 
Cultivated as a purse in the world. 

4-2) Subsp. formosana (Hosokawa) Tateishi 
et Ohashi, comb. nov. 

Glycine formosana Hosokawa in J. Soc. Trop. 
Agr. 4: 308 (1932); in Masamune, Short Fl. 
Formosa 100 (1936). 


Glycine tomentosa auct. non L. (1753), nee 
(Benth.) Benth. (1864): Matsum. in Ito and 
Matsum., Tent. Fl. Lutchu. 420 (1899). Matsum. 
and Hayata, Enum. PI. Formos. 109 (1906). 
Kawakami, List PI. Formosa 29 (1910). Hayata, 
Icon. PI. Formos. 1: 196 (1911); 6 (suppl.): 20 
(1917). Sasaki, List PI. Formosa 233 (1928). 

Glycine tabacina auct. non (Labill.) Benth. 
(1864): Hayata, Icon. PI. Formos. 9: 29 (1920), p.p. 

Glycine ussuriensis auct. non Regel et Maack 
(1861): Hermann in U.S. Dept. Agric., Tech. Bull, 
no. 1268 : 37 (1962), p.p., incl. syn. cit. G. 
formosana. Chuang and Huang, Leg. Taiwan 
Pasture 57 (1966). 

Glycine soja auct. non Sieb. et Zucc. (1845): 
Huang and Ohashi, Fl. Taiwan 3: 394, pi. 594 
(1977). 

Glycine max subsp. soja auct. non (Sieb. et 
Zucc.) Ohashi (1982): Ohashi et al. in Sci. Rep. 
Tohoku Univ. 4th ser. (Biol.) 38: 315 (1984). 
Huang and Huang in Taiwania 32: 64 (1987). 

Chinese name: . Japanese name: 

v 7 )]/ 7 (Hosokawa 1936). 

A twining annual herb. Stems terete, 0.5-2 
mm in diameter, rather densely to densely clothed 
with retrorsely appressed short white to yellow 
hairs and deflexed or spreading long white to 
yellow hairs (up to 1.2 mm long). Leaves pinnately 
trifoliolate. Stipules triangular-ovate, 3-4 mm 
long, about 1 mm wide, acute to acuminate at the 
apex, striate, densely clothed with long spreading 
hairs. Petioles 1-6 cm long, hairy as in the stem; 
pulvini 2-3 mm long, hairy as in the stem. Ter¬ 
minal petiolule 2-9 mm long, rather densely to 
sparsely clothed with deflexed hairs and ascending 
ones; stipels subulate to lanceolate, 1-3 mm long, 
densely clothed with spreading long hairs; 
secondary pulvini 1-2.5 mm long, densely clothed 
with spreading long hairs. Leaflets (Fig. 5A-C) 
chartaceous, rather densely clothed with spreading 
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white to yellowish hairs (0.2-1 mm long) on both 
sides. Terminal leaflet linear to lanceolate 
(1:10-2:7), 2-8 cm long, 0.3-2 cm wide, obtuse 
or acute and more or less mucronulate at the apex, 
obtuse at the base. Lateral leaflets slightly 
inaequilateral, linear to lanceolate (1:10-2:5), 
1.5-6.5 cm long, 0.3-2 cm wide, obtuse or acute 
at the apex, obtuse or rounded at the base. 

Racemes axillary, distinctly shorter than the 
petioles, with 5—12(—15) chasmogamous flowers, 
subsessils or shortly pedunculate, the peduncles up 
to 5 mm long, densely clothed with deflexed long 
white to yellow hairs (0.2-1 mm long); rhachis 
0.5-1.5 cm long, densely clothed with ascending 
long white to yellow hairs (0.2-1 mm long), but 
the lower portion with deflexed hairs and con¬ 
tinuing to the pubescence of the peduncle. Bracts 
distinctly shorter than the pedicel, 1-1.5 mm 


long, lanceolate, densely pilose, caducous. 
Chasmogamous flowers (Fig. 6A) about 5 mm 
long. Pedicels 1.5-3 mm long, sparsely to densely 
clothed with deflexed or spreading long hairs. 
Bracteoles 1—1.5 mm long, subulate to lanceolate, 
1.5-2 mm long; lower lobe lanceolate, 1.5-2 mm 
long. Standard purplish, with dark purple lines 
near the center inside, 5-5.5 mm long including 
about 1.5 mm long claw, 4-4.5 mm wide, the 
lamina orbicular, emarginate at the apex. Wings 
white, 4.5-5 mm long including 1.5 mm long 
claw, 1—1.5 mm wide, the laminae narrowly 
obovate, auriculate at the base. Keel-petals purple 
in upper part, distinctly shorter than the wings, 
about 3.5 mm long including about 1.5 mm long 
claw, about 1 mm wide, the laminae oblong, 
adnate each other along their lower margin. 
Stamens diadelphous, filaments of 9 stamens 



Fig. 5. Variation of shape of leaflets in Glycine max subsp. formosana (A-C) and 
subsp. soja (D-H). A from Taiwan, Hsinchu (Honda 118, TI); B from Taiwan, Hsinchu 
(Shimada 4493, TAI-Holotype of G. formosana); C from Taiwan, Miaoli (Honda 59, 
TI). D from Japan, Yamanashi-ken (Tateishi 222, TUS); E from Japan, Yamaguchi- 
ken (Imada 4893, TUS); F-G from Japan, Nagasaki-ken, Isis. Goto (F: Tateishi and 
Hoshi 8773, TUS; G: Tateishi 4633, TUS); H from Japan, Miyagi-ken (Iketsu 137e, TUS). 
Scale bar indicates 2 cm. 
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joined into a column, vexillary stamen sometimes 
adnate partly to the column. Ovary sessile, linear, 
sparsely to densely clothed with long appressed 
hairs, about 1.5 mm long, with (l-)2-3(-4) 
ovules; style glabrous; stigma terminal, capitate. 

Cleistogamous flowers produced occasionally 
at the axils, solitary or in few-flowered fascicles, 
often with variously reduced petals; calyx narrowly 


campanulate, about 2 mm long, densely clothed 
with long ascending hairs, the lobes almost as long 
as the tube. 

Legumes (Fig. 7A: p) linear, straight, slightly 
constricted between the seeds, brown when 
matured, densely clothed with long spreading hairs, 
dehiscing spirally into two valves. Chasmogamous 
legumes (9-)14-20(-22) mm long, 3.5-5 mm 




Fig. 6. Flowers of Glycine max subsp. formosana (A), subsp. soja (B), and subsp. 
max (C). fl: Flower, fl’: Flower in front view, bl: Bracteole. c’: Calyx dissected 
showing inside, st: Standard, w: Wing, k: Keel-petal, g: Pistil. A from Taiwan, 
Nantou (cult, at Tohoku Univ.) (Tateishi 11031, TUS). B from Japan, Miyagi- 
ken (Tateishi in 1990, TUS). C from China, Hainan, cultivated (Tuyama et al. 
81600, TUS). Scale bar indicates 2 mm for bl, and 4 mm for the others. 





Fig. 7. Legumes and seeds of Glycine max subsp. formosana (A) and subsp. soja (B-C). p: Legumes, s: Seeds. 
A from Taiwan, Nantou (Ohashi et al. 12317, TUS). B from Japan, Tokyo (Tateishi 15540, TUS). C from Japan, 
Miyagi-ken (Tateishi 15532, TUS). Scale bar indicates 1 cm for legumes, and 1 mm for seeds. 


wide, (l-)2-3-seeded. Cleistogamous legumes 
indistinguishable from the chasmogamous ones. 
Seeds (Fig. 7A: s) dark brown or black, ellipsoidal, 
2.3-4 mm long, 1.8-2.5 mm wide, 1.2-2.2 mm 
thick; inner layers of endocarp remaining and 
covering over the seed coat, thin, fine-reticulate; 
hilum oblong, the aril quite thin, the hilar tongue 
small, membranaceous, small. 

Specimens examined. TAIWAN. TAIPEI: 
Tanshui [Tamsui] (Faurie 1106, Sep.-Oct. 
1914, fr. KYO). 

T AO YU AN: Tachi (Y. Shimada 1344, Sep. 
1924, fl. TAI), alt. 0-20 m (S. F. Huang, 19 Apr. 
1984, TUS). 

HSINCHU: Chutou, Yulou (Y. Shimada 4493, 
22 Sep. 1928, fr. TAI-Holotype of G. formo¬ 
sana ; KYO-Isotype), (M.T. Kao, 8 Apr. 1956, 
fr.; 25 Dec. 1956, fr.; 8749, 28 Sep. 1974, fr. TAI); 
Chuton (M.T. Kao 10127, 13 Sep. 1985, fl. TUS). 

MIAOLI: No precise locality (Honda 59, fl. 
TI), (Honda 118, fl. TI). 

NANTOU: Wushe, alt. 1100-1150 m (Ohashi 
et al. 12317, 17 Oct. 1982, fr. TUS). 

KAOHSIUNG: Chishan, Shanping (S. 
Okamoto, 6 Mar. 1942, fl. KYO); Kuanshan Pass 


(S. Okamoto, 5 Oct. 1937, fr. KYO). 

CULTIVATED: Original seeds coll, at Wushe 
(Ohashi et al. 12317) and sown in the greenhouse 
of Tohoku Univ., Sendai, Japan (Tateishi 11031, 
21 Sep. 1985, fl. TUS). 

Distribution: Northern part and central moun¬ 
tains of Taiwan (Fig. 3). Subsp. soja is distributed 
from Ussuri and Amur through Korea to China 
and Japan. 

This plant has recently been referred to Glycine 
soja or G. max subsp. soja, which has been 
assumed to be the original plant of soybean, G. 
max. Taiwanese plants, however, are distinct in 
having quite narrower leaflets (Fig. 5A-C) and 
villose legumes with long patent hairs (Fig. 7A). 
Comparing to these characters with those of 
Japanese plants of G. max subsp. soja, the 
Taiwanese plant occupies the extreme position not 
entirely discontinuous but slightly continuous 
within a wide range of variation of subsp. soja 
(Figs. 5, 7). In addition to these characters, flower, 
legume and seed of the Taiwanese plant are 
distinctly smaller than those of subsp. soja (Figs. 
6, 7; Tabs. 4, 5). Based on these morphological 
distinctions and disjunctive distribution we con- 






Table 4. Size and weight of seeds of Glycine max subsp. formosana and subsp. soja* 


Acc. 

Locality** (Latitude) 

Specimens examined or 

Sample 

Length(l) 


Width(w) 

Thickness(t) 

Vol.(7tTwt/6) 

100 seeds 

no 



voucher specimens 

no 

mean ± SD(mm) i 

mean ± SD(mm) 

mean± SD(mm) 

mean ± SD(mm 3 ) 

weight(g) 

subsp. formosana 










F01 

TAI. Nantou 

(24° 02’) 

Ohashi et al. 12317 

50 

2.92 ±0.12 


2.08 ±0.11 

1.71 ±0.09 

5.46 ±0.67 

0.73 

F01 

do (cult, at TUS) 

Tateishi 11031 

78 

3.11 ±0.34 


2.11 ±0.17 

1.71 ±0.22 

6.02 ±1.72 

0.88 

subsp. soja 










SOI 

JAP. Tokyo 

(35° 44’) 

Fukuda, 16 Nov. 1965 

51 

4.07 ±0.20 


2.59±0.15 

2.34± 0.15 

12.98 ±1.80 

1.77 

S02 

JAP. Tokyo 

(35° 42‘) 

Tateishi 15540 

95 

4.03 ±0.23 


2.77 ± 0.19 

2.37 ±0.20 

13.99 ±2.45 

1.94 

S03 

KOR. Seoul 

(37° 33’) 

Uchiyama, 12 Dec. 1900 

50 

4.23 ±0.20 


2.90± 0.14 

2.19±0.18 

14.16 ± 1.94 

1.72 

S04 

JAP. Ibaraki 

(36° 45’) 

Takahashi and Chen, 1980 

13 

4.26 ±0.20 


3.02±.0.19 

2.26 ±0.24 

15.39 ± 3.04 


S05 

JAP. Fukuoka 

(33° 31’) 

Ohashi and Tateishi 950 

32 

4.14±0.19 


3.02± 0.18 

2.44±0.18 

16.05 ±2.46 


S06 

JAP. Miyagi 

(38° 12’) 

Naohara, 11 Oct. 1931 

39 

4.57 ±0.38 


3.05 ±0.17 

2.23 ±0.21 

16.41 ±2.94 


S07 

JAP. Shiga 

(35° 04’) 


50 

4.13 ± 0.21 


3.11 ±0.18 

2.42± 0.21 

16.43 ±2.83 

2.17 

S08 

JAP. Niigata 

(37° 10’) 

Kurosaki 11463 

31 

4.83 ±0.32 


3.31 ±0.18 

2.37 ±0.15 

19.93 ±2.91 


S09 

JAP. Miyagi 

(38° 14’) 

Takahashi et al. 134 

51 

4.61 ±0.26 


3.43 ±0.18 

2.78±0.18 

23.20 ±3.29 


S12 

JAP. Miyagi 

(38° 16’) 

Tateishi 15532 

50 

5.21 ±0.35 


3.39±0.23 

2.97 ±0.25 

27.75 ±5.35 

3.76 

* All the specimens measured are preserved in TUS. 








** JAP: Japan; KOR: 

Korea; TAI: Taiwan. 









Table 5. Variations of legume length and seed number in Glycine max subsp. formosana and subsp. soja 



Acc. 

Locality* 

Sample Seed/legume Percent (%) and length (mean ± SD mm) of legumes with 

Total 


no 


no 

mean±SD 1 seed 


2 seeds 


3 seeds 

4 seeds 

mean ± SD(mm) 

range(mm) 

subsp. formosana 










F01 

(Cult, at TUS) 

50 

2.7 ±0.6 6.0 9.7 ±0.5 

22.0 

15.6± 1.9 

72.0 

18.8 ± 1.9 

0 

17.5 ±3.0 

9.0-21.5 

subsp. soja 










SOI 

JAP. Tokyo 

17 

2.5 ±0.7 11.8 12.5 ± 1.5 

29.4 

21.8 ±0.2 

58.8 

24.0 ±1.2 

0 

22.0± 3.7 

11.0-26.5 

S02 

JAP. Tokyo 

126 

3.0± 0.5 1.6 16.0±0.5 

7.9 

20.5 ±0.7 

82.5 

24.6 ±1.3 

7.9 28.7 ±1.7 

24.5 ±2.4 

22.1-26.8 

S04 

JAP. Ibaraki 

16 

2.8 ±0.4 0 

25.0 

22.3 ±2.0 

75.0 

25.0± 0.7 

0 

24.3 ±1.7 

20.0-26.0 

S09 

JAP. Miyagi 

57 

3.0±0.7 0 

21.1 

22.5 ±1.4 

54.4 

27.1 ±1.1 

24.5 31.4 ± 1.0 

27.2± 3.2 

20.5-33.5 

S12 

JAP. Miyagi 

81 

2.6 ±0.6 3.7 20.0 ± 1.1 

32.1 

26.1 ±2.4 

64.2 

31.8 ±1.1 

0 

29.6± 3.6 

19.0-34.0 


*See Table 4 for detail of the localities and the voucher specimens. 
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sider, therefore, Taiwanese plant as a subspecies 
of Glycine max, i.e. subsp. formosana. 

We wish to express our thanks to the curators 
of the herbaria of KYO, TAI, TAIF and TI, who 
enabled us to examine the specimens of the 
Taiwanese Glycine. This study was supported by 
the Grant-in-Aid for Overseas Scientific Survey 
from the Ministry of Education, Science and 
Culture of Japan (No. 63041016 in 1988). 
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y d XM ltd yYyy/MVd X®jl icM ft S 
'NST, <xj£t--x by') 7 ft Gifrffifti2i££ ft, 
tft^ftG^Oft'l^iEfcGfcOT:', tHT' 
G17H£^xSG®oTOS. CO-5 
ftipt'C', Glycine ftS. COMjplGft — 
X by ') TftftiftGftft G, iGUPft 

—ft, iD® ihg— 

O G. max T' C © 1 HO^T: Soja jffiflfto ^ S. 
C ©®M IfM 7 'J 7 h 6. 

ft o #t © s 7 mmrnm 

ftT\ <_©jp|G3;jE|G"C|sft, Gly¬ 

cine ®M©5M?©:Kft&fc 0, ft~X by') 7 
j^jft|ilj(£Jftft'S G. tabacina 
ft G. tomentella S. {j&Jjdz, Soja® 

M© 7 Jl'V 7 (G. max subsp. soja ) ftftOGft 
TGS. GftGCftG3 

Tr, C©®fc^H^WM©yMSU^LG. eft 
£ T'©$f^©jIj§T', ft ft 

-I) G. tomentella t G{TG(ft/J§ 


fp] $ ftT G S fit^ftHffi G. dolichocarpa <t G 

T^§i?t G ft (Tateishi and Ohashi 1991). ftfm 

££JHftl£ ia6ftG©Tr&S. 

1) □“(Sj ft @ ftfS ft LTG. dolichocarpa X 

ft ^ 7 Jh'V 7 , G. tomentella k p ^ f 70 G 
G. tabacina ft 0 9 7 Jl'V 7 (PI h Glycine ®jp|), 
G. max subsp. formosana ft 7 7 7? 7 

(Soja MIS) © 4flft*'li(J6 GtlS. 

2) CftG 

ifc&o < o tz. 

3) G. dolichocarpa G 

(3-)5-9ffi^£^&, g^i@^©P H lT'< 
SCi ftft < , S. — Jj(D G. tom¬ 
entella P3 tt o L fit P3 jf7 &> S o hi 

fJPPUP, ft 

UliK, 

G < G'ftS. C © J; 9 ft G. dolichocarpa ft G. 
tomentella ft ft® GftftHfe Sfift :#X- G tl S. 
ttz, G. tabacina ft S 

Cft, 

tlii^L^I^C ft ft G'7;KSljT'^ S. 

G. dolichocarpa ft ft, C ©lil^ft' G. tabacina 
ftt^!S£ tlfcl^fto ft GtlfcO'^V v7 , ^ fz 
G. tomentosa fti&[nlAti£ ttft|^©X X ft-ft 7 ''t 
7 ft O 9 fn^ft'ft'C'ft S. GftG, CftiGftill'o 
T^TGftifc^£ft^ToftGtiftG®T'&i9, 
M£L©®ftftS^t&j4ft£>S. $b!:c®i®# 
i^GT^§^(j-t'h4'G. S-CT'frf;i:t 
0" ^ 7 71^*7 7 i^p^lT S. — )jj, G. tomentella 
IG11 n^t7"77 ft S. 

4) iI;i$IJI©ft' 0 9 7 )by 7 ftiftifiift G. tabacina 
X G tl S C ft < G: o tz fy, G. clan- 

destina t ftSiaM G &> S. 3 ft 

^T', tG^©/J^ (lg/J\^) 

4’<, S^G9-12gftft^G, 

g. 

tabacina fa GK^[J$ tl S (Tindale 1987 b). — 
ft", *K o 9 7 Jh-7 7 3 
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*3 , Z C 1C—&©/H?E3i£o 
tf, 3 — 7 (—9) @T£S9 

cnbB 

^TG, tabacina ©#H(A — Ifc't'-S. £b(£, th 

C A b G. clandest¬ 
ine! A L G. tabacina ©#H[T'& £. 

G. tabacina K ft fo — X h v 9 7 {cHiiff© 2 
{§{:£ (2 n = 40) A*-* b y >J 
ft, lT^T^7fH:<Mt5 4^ (2n = 80) 
^'§§26 btlTG-?) (Newell and Hymowitz 1978 ; 
Doyle et al. 1990 c). C © 9 £ # 1C 4 fgft li4> 
tt< Afe 2o©m^{cM4’6jt^i-feHllb 
*<D%imitM&2]&v, #] 
Bf ©/LUitiipJLT) 5 WtPHl£ti£L I) 

t'fM § ft § ft # b # 0 tzHkOlM Kd06 

H©/J smtBWz^LWfeVmKteZ. fte, % 

2 lfT(t/Jv^(t$jH#;6> bti 

0, G^aE:#! £•&'#' (Costanza 

and Hymowitz 1987;Singh et al. 1987;Doyle et 
al. 1990 c). tf'7 n (til Ilf ©Pitied; 

< ^. A © 7 ^ - A y / DNA £ 

t W 4’ ©f ^ ic <£ o t *> s ft 

T © A> (Doyle et al. 1990a, c). -^tUCcttl 
\$W> 1 If it Glycine #M©HiB£ DNA ©$l ]MM 
^M^(cSot>TKSlJ$ny-c3lf©-o^ A p 
lastome If i£, % 2 If (t B plastome If tl 
6. c<Dffi2L'V'£r%i§t<D#v 3 y ;p-^y 


tlT © -5 A plastome If T' (Doyle eta 

1. 1990c), 

7 3 7^1/7^ ©^t tlb 

fo KW£Z> SIJ@ A LTIr'5^, *9 Mfra O G 

© W&K g-G l' T* 5. 

A © H 1 If © © fn^S it b A L A A 

(1928) tcT o T7'7 3 7 7^ y A A tit:. Ltn 
L, #]ft • (1967) 7 3 7 ;l/v y A Lt 

JtDfL HG A t> G#Hs£t)tiTL' £. L©|^t/ 

A htllt, 3jg£— 

tofiTG A>77^7 ;i/ 7^ ©^ =tGA 

M foil 6. 

5) p 1 ^© y iPv y (t Hermann (1962) JGl^fcB 
A"©y^-?y APHA#;t GtiTit: 

$ fl, §fS G. formosana ALT 
fH®c£ tit: A A A, l>. ^*0, LtlGOffM©^ 
M£!l^t:A AA>, ^r«»©!LS^J{ts$ 
1©7^7^ ©iSJlLiiillLT LIHOO, ^ 
& A A Wftfr o t:. ^ bK, 

th£ < B^Hy ;u-7 y © L© J: L itBJ3 

b^i:/h^i\ f :a, 

L#JtL, ^©l)0(ly^^ ©fflae«itj:Ma 
A L, G. max subsp. formosana (Hosokawa) 
Tateishi et Ohashi A L TiS© A © A ,S ). fD^ 
it A v '^'y ;i/v y A. 



